INTRODUCTION

The modelling of low voltage networks by means of PC programs is becoming increasingly frequent and it is possible to perform highly detailed analyses. One of the most widespread and oldest programs is the Alternative Transient Program (ATP), which allows to perform an analysis of transients featuring a high level of complexity. A unique characteristic of such program is its public domain and the existence of forums and study committees where the new applications cases and any modification are presented and shared publicly.
DESCRIPTION OF CASE
The studied case corresponds to a pumping station fed by a transmission line of 13.2 kV, Fig. 1 , where there is a 380 V, 90 kW asynchronous motor connected through a PWM frequency converter, which is the harmonics emission source. 
Circuit description
Generator. The three-phase, constant voltage, sinusoidal source, U, is an ATP type 14, with 6.6 kV line to line voltage and 50 Hz frequency.
Transformers. All three-phase transformers correspond to the saturable ATP model, but considered lineal. The windings connections were D-y with grounded wyes neutral. Their ratings are in the TABLE I. Motors. C2 represents five induction motors, modeled by a 3.25 kW and 2.44 kvar three-phase R-L load; CD is a 380 V, 90 kW asynchronous motor connected through a PWM frequency converter, which is the unique harmonics emission source in this circuit.
The frequency converter CD is modeled, as usually, by its input rectifier, in this case is a six pulses one, with a resistive load, Fig. 2 . 
RESULTS
The ATP showed the following results.
Transformer T2
The secondary and the primary currents in T2 are shown in Fig. 3 and Fig. 4 respectively. Both have an approximately 25% THD and their most important harmonics are the 5 th : 21% and the 7 th : 9 %. The primary current full spectra, in peak values, is shown in Fig. 5 . As the transformer T2 has their windings connected in deltastar, the secondary current, shown in the Fig. 3 , is a phase current. While the primary one, shown in the figure 4, is a line current, which it is the combination of two primary phases currents. This changes their wave form, but neither its harmonics content nor its THD.
If the transformer T2 was connected with its windings in starstar, the primary and secondary line currents, would have the same wave form and the same THD that the current shown in the Fig. 3 . 
Transformer T1
The secondary current in T1 is shown in Fig. 7, and 
kV bus
The voltage at this bus, Fig. 8 , has a low distortion; its THD is 2.59 %. 
Transformers T3 and T4
As the loads C1 and C2 are lineal, and the voltage at 13.2 kV bus is nearly sinusoidal, all currents and voltages at T3 and T4 have low distortion. The secondary current at T3 is shown in Fig. 9 . The secondary line to line voltage at T3 is shown, with an 1,23% THD, is shown in Fig. 10 . Also it could be observe the null influence of the transformers windings connections in the propagation of the harmonic generated by the PWM converter. But, in prevention of possible asymmetrical or non lineal loads, that generate zero sequence currents, it is advisable to use delta-star connections. Nevertheless, in this case, it is advisable to connect the whole sensitive equipment in the secondary of the transformer T3, were the voltage is near sinusoidal.
Another question that should be kept in mind, is the electromagnetic radiation that can be generated by the PWM converter, to reduce it to a minimum, it is advisable to strictly follow the manufacturer's recommendations.
